FIG. 1 



CONTROL 
SIGNAL 
ADDRESS 
SIGNAL 
etc 



o 
cc 



MEMORY 



~CNT 



BUS3 

_ ^ 


1— 


BUS4 


1/0 o 


1 
( 

1 





BUSI 



ARITHMETIC CKT 
^ 



10 



BUS 2 



ARTM 



DATA 
OUTPUT 

^ 



DATA 
INPUT 



CHIP 



FIO. 2(a) 

NEURON .CONNECTION 
INi — *0^:- — ^^^T -!^>*OUTi 

IN2 """^ X^yO ^ O^V^^P-^0UT2 

INn -k3 C/- -fc-*^ OUTn 

INPUT LAYER HIDDEN LAYER OUTPUT LAYER 



FIO. 2(b) 



FIG. 2(c) 



g(x) 



g2 



xl-h 



FIG. 2(d) 



g(x) 



FIG. 3(a) 

NEURON CONNECTION 



FIG. 3(b) 




FIG. 4 PRIOR ART 



COMMON OUTPUT BUS 



Vi3 




V23 




V33 


ANP 




ANP 




ANP 



SRAM 



SRAM 



INPUT SIGNAL LINE 



SRAM 




SRAM 



SRAM 



ANALOG COMMON BUS 
FOR MIDDLE LAYER 



V12 




V22 




V32 


ANP 




ANP 




ANP 



il iL 



SRAM 



FIG. 6(a) 




NEURON 
1 



FIO. 7(a) 



X1 o- 
X2 0 



Xno- 



a 

X 



11 

1 



UJ 

o 
X 




WA 

CD CP'' ---0 



o-o 



MC 

-DA 



ARRAY CNTRL CKT 



ARTM 



YDEC 



YADBF 



n 




ODO 



Y1 Y2 Ym 



FIG. 7(b) 



n - 



' - s 









-< 




k 


-6 


^-6 





WA 



< I 



e 



13A- 



12- 



13B- 



ARRAY CNTROL CKT 



ARTM 



ARRAY CNTRL CKT 



O 



O 



-B 



1 1 

1 I 









-< 











10 

1 



OUT 



■oOO 



WR 



)DI 



FIG. 8(b) 




T=s; 

^ FIG. 8(c) 



g(x) 




II II 
J ! ! L 



x1 XQ xb x2 



FIO. 8(d) 



SELECTED 
WORD LINE 


WRITE ADDRESS 


ARRAY A 
s 


ARRAY B 
(s. j) 


ADO AN/ A 

ARRAY A 
(S.i) 


1 


(1 .1) 


(2.1) 


1 


(1.2) 


(2. 2) 


1 

1 
1 

t 


1 
1 
1 
1 


1 
1 

1 


1 


(l.n ) 


(2.n ) 


2 


(2.1 ) 


(3.1 ) 


2 


(2,2) 


(3.2) 


i 
1 
1 


1 
1 
1 
1 


1 

1 
1 


2 


(2.n) 


(3,n ) 


m -1 


(m-1.1 ) 


(m.1) 


m -1 


(m-1.2 ) 


(m.2) 


I 
1 
i 


1 
1 
1 
I 


1 

1 
1 


m -1 


( m-1, m) 


( m , n) 



FIO. 9(a) 



m 




FIG. 9(b) 



g1(x) 




1|-T- 

0 



x1 xth2 x2 



FIO. 9(c) 



Xi-h8 



^ Xth3 




Xth2 . 



Xthi — 



6 7 8 



K 



gp(x) 



n' — ' ' — I — x 

" x1 xhp x2 



g1(x) 



FIG. 10(b) 



W 
If? 



x1 

g2(x) 



x2 



p; 



1 --r- 



M. 



X1 



x2 



gp(x) 




FIO. 11 




FIO. 12 



"\mode 

SI6NAL\ 


MEMORY MODE 


ARITHMETIC 
MODE 


AR 


AW 


BR 


BW 


NR 


NW 


CSA 


L 


L 


H 


H 


L 


L 


CSB 


H 


H 


L 


L 


L 


H 


WE 


H 


L 


H 


L 


H 


L 


NE 


H 


H 


H 


H 


L 


L 


ADDRESS 


ADDA 


ADDA 


ADDB 


ADDB 


ADDA 
ADDB 


ADDA 



FIG. 13(a) 



III 



in 



y ?■ 



Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 



V- CSA 



WE, CSB.NE 



CSB.NE 

7 VCSA.WE / 



Y 



/r^wM yraA 



DAI 



PNA- 



OA', OA' 



r 



DO 



NO 



DI 



^WAI 

/ Aywai •^'^ai\ 



FIG. 13(b) 



Vcc 

0 
Vcc 

0 

Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 
Vcc- 

0- 

Vcc- 
Vr - 

Vcc- 



\— CSA.CSB / VCSA,WE / 



X^ADDA 



X 



0PA.<^PB 



rWAI 



y^YWAI.YRAI.WA^ 



rWBI 
J ^YWBI.YRBI \^ 



7 



WA1.YRA1 



NE 



r 



0A1 



— :g ^DBi ~> 

DB1 ^PPA, PPB 
< C ^PNA.PNB~) >- 



P '^A ^PPB. PNB 



PNA 



/-0N /-0L \-0N ^<^L /^0WRa\ ~\-0L 



0 — 



FIO. Ufa J 



Ul 

M' 
r1- 



Vcc 

Q 



NO 

0N 



iQ720 




R72 



?Q715 INV75 

S\ <F— 



k' 



VR 071: 
Q719 R7i: 



Q716 



Q717 



Q721 



1 



am 



L 



NV 



FIG. mb) 



H 



> 
> 



L 



VR 

NO (V) 



FIG. 1U(c) 



10 



m 

Q- 
Ol' 




FIG. 1U(d) 




FIG. U(e) 



-OUT 



,-IV0UT1 

, 



1 



Vcc 



' ^, V81 



I 



OA 

A. 



IT" 
OA' 



L1- 



I I 



OB / 



LS 



IV0UT1 



T 

OB 



L3 

1_L 



!L4 



UL2 

BUFOUT 

OUTLT 




I I 



OQO 



^0A 



FIG. U(f) 



L1 



-AMPA 



1 



Vcc 



I 



L3 



< 



T" 

L4 



H 



-L2 



OUTLT 



I i_ 



-AMPB ,'AMPC 

— -1 I 



h 



n I — Tr 1 

Vcc 2 



ft 



3 



L. 



L5 

Z 
L6 



I 



I I ii 



VB20-ICQ1A 



Q1B 



FIG. 15 




FIG. 16(a) 




MCS 



FIG. 16(b) 




FIG. 16(c) 



ADDA 




FIO. 17(a) 

I^WE.CSB.NE NE 

\:^csA AcsaVwe.csa / 

X>ADDA 

'WA1 

"\_^ V 

'YRA1 

\ 

'YWA1 



FIO. 17(b) 

'WE 



V^^SA.CSB CSB 


V 


\— ^CSA.WE 


/ 




X^ADOA.ADOB 




X>-ADDA 




^WAI .WB1 










\ 


/ 


\ 


^YRAI , YRB1 


^YWA2,YWB2 




/YWA2 










r 


^DA1,DA1 


V 


/ 


\ 


> 




V^DBI.DBI 


/ 







0L 



FIG. 18(a) 



WA1 



WA2 



WAm 



□All DAI 2 DAIP 

DA11 ( 0A12 J DAIPjy 



DAnI— DAnP 



16 " ■ 
0A-fVoCSA 



PPA-^ 
PNA-^ 



YRA1 



YWAl 



0h 



YWB1 
YRB1 
PNB 



PPB/^ 
VH ^ 



WB1,1 



WB1.2 



WBm-1,n 



DAnI I 



DAnP] 



I 



'Z 



z 



PR 

'jii: 

SA 



PR 



"~i j~ 



BLK1 

A r 
I 



, I 



III 

SA 



J 
I 

I 



! RSA 



RSA LV.u 



PR 

Lit 

SA _ 

E.i:;jYRAn I 

RSA rpT--2 



ex I ■^"o-i 



"J2 



ws 



I WS^ ws E{^^ ^ 



ADO 



1— t- 



vol ! 



BLK2 



BLK1 



ITOI 



BLK1 



Z 



z 



z 



<^B-j i-oCSB 

■ 'I 11 , 

i_]g)ADDB 



DI010 

I 

=! |— oon 

I l-oDIr 



i~VOn I 
010 I 
nNO\ I 

J 1_>J 
I 1—1 



"~L 



TOn 



!-oD01 

1^0 002 

I i 
|— oDOr 

r^0B 



:3 



I i 
— I 



DBIl/ 0812) OBIq 



0B11 DB12— DBIq 



OBnl j DBn2 DE 



DBnq 



OBnl DBn2— DBnq 




FIG. 18(b) 



BLK1 



DA11 



DA11 DA12 DA12 DA1p DAlp 



w 



m 



M 
D' 

3 s 




FIG. 18(c) 



V01 V02 VOn 




T02 — -TOn 



FIG. 18(d) 



NO- 



Vcc 

Q 



Rx 



IQ720 



>sVRx 071 



IQ719 R71 



rQ721 




Q715 



1NV75 
-<1- 



Q716 



Q717 



Q718 



DSx 



NVx 



t 



F/0. 18(e) 



H 



Q 

H 
W 

M 

m 
m 



L|~_ 
VR1 



NO(V) 



H 



m 

Q 



CM 

> 



VR2 



NO{V) 




NO(V) 




FIG. 19(a) 



r 



yi 



ENCODER 



NA1 



r" 



NA2- 



NO 



DS1 



0» 



I I 



I 



NA3' 

1 r- 



DS2 



! I 



DS3 



! J 



NAz 



DSz 



I I 



NV1 
NV2 



■NVp 



D10 



FIG. 19(b) 



yj 



51' 



H 



> 
< 



VR1 



NO (V) 



H 



VR2 



NO(V) 



H 



M 
< 



NO(V) 



VRp 



FIG. 19(c) 



ENCODER INPUT 


ENCODER OUTPUT 


NA1 


NA2 


NA3 


NA4 




NAz 


NV1 


NV2 


NV3 


NVA- 




NVp 


L 


L 


L 


L 




L 


L 


L 


L 


L 




L 


H 


L 


L 


L 




L 


H 


L 


L 


L 




L 


H 


H 


L 


L 




L 


L 


H 


L 


L 




L 


H 


H 


H 


L 




L 


H 


H 


L 


L 




L 


H 


H 


H 


H 




L 


L 


L 


H 


L 




L 


i 
1 

f 


1 
1 
( 


1 
1 
1 


1 
1 


1 
1 
1 


I 


1 
1 
) 


I 
1 
1 


1 
) 
t 


1 
1 
1 


1 

j 


1 
1 


H 


H 


H 


H 




H 


H 


H 


H 


H 




H 



FIG. 19(d) 





^? ff^ 5f 



A 



NA1 NA2 NA3 NA4 NA5 NA6 NA7 NA8 




A 



ENCODER 




FIG. 20(b) 

I • 

I 



I WA1 

I 

I WA2 



i-1 

I 

I 
I 
I 

— i- 



2 



I 




n 





FIG. 21(b) 



i-1 



n 



2-p 1 2-p T^2- 
I I I I I I II 
WA^ : i 1 : : : WA1 



r- 



DA 



WA2 



-<>—(►— -(>-^ — f< >— <> — 



Vi 



FIG. 22 



ul 



MEMORY CELL ARY 



12 

I 



.'1 



^m1 



SW1 



E0R1 



c1 



c1 



an 



.NO 
^NO' 



©~b1 



SWn 
EORn 



cn- 



7^ 



SIGN- 



°1 



ABS 

1| p.' 



cn 
bn 



MEMORY CELL ARY 



B 



FIG. 23 



pi- 
P 



CONTROL SIGNAL 
ADDRESS SIGNAU 
etc. 



o 



MEMORY TG 



BUS1 



ARTM 12a 



BUS 2 



MEMORY A 



ARTM 12b 



MEMORY B 



BUS A 



BUS B 



DATA OUT 



DATA IN 



CHIP 




FIG. 2U 



w 
ifi 



VCMP 
RCMP 

0c 




DTG1 DTG1 DTG2 DTG2 DTGr DTGr 



Q211 J^ 



1 r-^ 



CQ212 



CO 



■2 



Q216 J 
■^-CMPU 



L___CM_P_ , ^ 

DAI 




DAI DA2 DA2 DAr DAr 



AMP211 

DC01 
AMP212 
DC02 



DCOz 
AMP21Z 



FIG. 25 



MEMORY ARRAY A 



ARRAY CONTROL CKT 13A 



SW1 



1 



1 



SWr 



RG 14 



ARTM 12 



ARRAY CONTROL CKT 13B 



MEMORY ARRAY B 



>D0 



>DI 



